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besides leaves. The technical description of the 
pathogen is as follows: 
Short rods; single polar flagellum; gram 
negative ; capsulated; non- spore former; agar 
colonies ' circular with entire margin, smooth, 
'butyrous, raised and barium yellow, measuring 
20 mm. after 8 days on potato dextrose; gela-
tin liquefied; starch hydrolysed; casein digest -
ed; hydrogen sulphide and ammonia produced 
' from peptone; indol not produced ; milk pep-
tonised and litmus reduced; good growth in 
synthetic nitrate and Czapek's media; nitrite 
a nd ammonia not produced from nitrate; acid 
without gas from arabinose, dextrose, lactose, 
. sucrose and starch; no growth in salicin: opti-
mum temperature for growth 27_30" C.; ther-
r:nal death point about 51 " C. 
From the mOl"phological , cultural and bio-
che!'1lical responses, it is difficult to distinguish 
the Xanthomonas species under study from 
other Xanthmnonas species. When host range 
of related and unrelated plants was tried it 
was observed that the pathogen is specific to 
L. pusiUa only. Since there is no record of a 
Xanthomonas species on Apocynacere and as 
the pathogen is highly specific to its suscept, 
it is proposed to de-sign ate it a new species 
Xanthomonas lochnerce. 
Fuller detai Is will be published elsewhere. 
M . K. PATEL. 
M. J. THIRUM ALACHAR. 
V. V. BHATT. 
Plant P athological Lab., 
College of Agric ulture, 
Poona-5, October 7, 1954. 
A NEW METHOD FOR T HE STUDY 
OF CERCARIlE 
THE ccrcarire are usually studied alive either 
stained with vital dyes or unstained, the nor-
mal methods of fixing and subsequent staining 
being rather unsatisfactory. AU these methods 
were disappointing with the amphistome cer-
carire of the Pigmentata group. The presence 
of a lar!\e amount of dark brown pigment and 
cystogenous cells prevented the study of the 
internal organs, particularly the rudiments of 
the gen ital system when the cercarire are studied 
alive. The brown pigment can of course be 
bleached, but even then the cystogenous cells 
interfere with staining. While the author was 
studying the life-history of an amphistome of 
cattle, a method was evolved which makes the 
study of internal organs possible. A drop of 
aceto-carmine (45 per cent. glacial acetic acid 
boiled with excess of carmine and fi ltered) is 
placed on a slide on which live cercaria:! are 
transferred and manipulated with steel needl~s 
to add the necessary amount of iron. After "l 
about 2 minutes a No. 0 cover glass is placed 
on the drop and the preparation is .ready for 
examination. The aceto-carmine kiBs the cer-
carire in relaxed condWon, dissolves the brown 
pigment, the cystogenous cells and the excre-
tory granules, and a t the same time fixes and 
stains the valious organs. If necessary, the 
excess of stain can be washed with a drop 
of acetic acid (45 per cent. glacial). But it 
was found that permanent preparations are Wl-
sa tisfac tory. The author has used this method 
for a number of yea rs with amphistome and 
other types of cercarire with great success. 
Dept. of Zoology, KUNWAR SURESH SINGH. 
The University, 
Lucknow, October 27, 1954 ...... 
UTILIZATION OF NATURAL 
BYPRODUCTS FOR THE CULTIVATION 
OF BLUE-GREEN ALGAE 
THt; work of Allen, 1 Gross:! and Har veyo has 
proved t he importance of trace elements as 
essential auxiliaries of the major nutrients, Ca, 
K, Mg, Na, el, S, P and N in the metabolism 
of planktonic organisms including diatoms. In 
their studies extracts of Ulva and FUCllS, un-
suspected as sources of trace elements, were 
actually found to induce the growth in cultures 
of diatoms in artificial sea-water. It has been 
shown elsewhere4 that the maximum growth of 
blue-green algre of salt water lagoons is de-
pendent upon definite proportions of trace ele-
men ts Mn, B, Cu, I, Fe, etc., besides those of 
the major nutrients mentiond above and that 
the soluble extracts from the sea-weeds are 
rich in these trace elements. The information 
is no doubt helpful , yet the addition of chemi-
cals to increase the plankton would be costly 
and at pre~ent of little practical value in India. 
Cheap fertilizers and byproducts will have to 
be explored for this purpose. The present com-
munication dea ls with the attempts made to 
utilize oilcakes, sea- weed composts and the 
wastes in the industries involving sea-\veeds of 
high trace element content as possible sources 
as fertil iz.ers for the production of fish food. 
The artificial sea-water media were prepared 
according to the formula given by Lyman and 
F leming.:' The cold water- soluble portions of 
two oi l cakes, viz., gingelly oil cake and ground-
n ut oil cake, were u~ed in one 'iieries, that of 
\ 
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TABLE I 
Trace element content of the substances used in cultures 
(Expressed as mg. per kg. of dry material ) 
Mn B Cu I Mo Fe 
Material used 
Tota l \V, S . Total \\'_S_ T otal W_S_ Total W.S. Total \\T,S. Total W _S_ 
Oi/cakes : 
GingeUy oil cakt: 74 nil nil 32 
Groundnut oilcake 16 nil nil 25 
Sea-u-ud com post s.-
HYPllea ..j..cow dung 105 28 5-8 1-2 trace nil 18 t race O-lf) trace 102 I . 
HYlmea +fish \\'a$t e 8. 26 4 -2 0-9 trace nil 28 tr,lce 0-]0 trace 84 12 
+cow d ung 
Sargassmn+cow dung 
Sea-weeds: 
44 15 2·8 trdce 2-1 nil 100 18 nil 60 8 
C. /i, hnlOid,:s 550 160 12-8 2-0 10-0 3 -0 119 20 0-24 0-08 70 12 
C, da.fJ'fJIIJ'l/a. 155 50 8·5 1-0 0-0 1 -8 UO J2 0 -10 0 -05 J86 32 
L. jJapi/losa 240 100 4-4 0-4 3-8 1· 2 trace trace 0-05 tract: 140 40 
fl, mllscij;Jrmi .,· 195 95 j·5 1-0 nil n il trace trace 0 -09 trace 172 35 
-----
-- - ------ - -----
three sea- weed composts (Hypnea + COW dung; 
Hypnea + fish waste + cow dung and Sargas-
sum + cow dung) in another and that of four 
species of sea-weeds, viz. , Gracilaria liche'!l,oi de;-; , 
Chondria dasuphylla~ Laurencia papiHosa 
and Hypnea musciformis in a third series, 
The quantity of the various trace elements 
present in the water-soluble portions of the 
above was determined by analysing ·separately 
the extracts prepared from 5-10 g. of the sam-
ples. The total trace element content and the 
amounts in the water-soluble portions are tabu-
lated in Table I. 
To 10 ml. of t he media in petri dishes were 
added 1, 2 and 3 m l. of the sterilized extracts 
separately. To these dishes equal quantities of 
an algal associa tion (5 mg.) from a stock cul-
ture were inoculated. The composition of the 
algal association was as follows: 
Phor midium tentfe (Menegh.) Gom.-doml-
nant. 
Phormidium ambigumn Gorn.- common. 
Microcoleus chthonoplastes Thuret.-common. 
Nitzschia vitrea Norman.-sub-dominant. 
Nitzschia seriata- rare. 
Gloeocapsa arenaria (Hass.) Rabh. (also its 
nannocyst stage)-few 
Gymnodinium sp. (Dinofiageilate) -l'are. 
The growth obtained in the controls and in 
the treatment vessels after one month was 
estimated separately and the results are tabu-
lated in Table lI_ 
It may be seen from Table I that in the case 
at almost all the trace elements nearly 30 per 
cent_ are presellt in a walfr- soluble form, and 
• 
that all the alge:e screened are sufficiently rich 
in trace elements except L. papil/osa. Table II 
affords evidence of good growth of algre in the 
treatment vessels, especially those treated with 
TABLE II 
Weight of a/gre obtained from different 
treatment vesse ls* 
~ource of trace 
eh:ments 
JJJ'I;Jlm+ ~o\\" dung 
N J'/uua +cow du ng 
+ fish wJ.~ te 
SarKasru.m +cow· 
dung 
Gingelly oilcakt-
Gr.:lundnut oiL:ake 
G licltm ides 
C_ daSl'plt l'lIa 
L fJafJill(}.;~ 
fl. t1t!tsci(urmh 
Con-
trol 
\V t. in 
g-
1 Ill!. of 2 mls. of 3 mls. of 
extrau t:litract extract 
~ = 
'" '" 
~ 
~ -a .-
--
8 
.s a 
'" 
0 ::: :;; u 
nil 0·015 25 0 ·042 85 o·nGt) 120 
nil 0 ' 015 300·04.0850 · 052105 
nil 0·012 200·024 50 0 ·0!O 95 
0-009 __ 0-012 25 0 -018 40 
0-000 __ 0-010 __ 0 -012 30 
0·008 0 ·02:) 400·04:") 95 0'076 185 
0·007 0·0:l2 6:1 0·048 !),) 0 · 083 200 
nil 0-015200,029650·056 95 
0-008 0 -020 40 0-040 90 ~- 073 150 
• Average from t hr~e serie3 o f tria ls, 
the ext racts fl"Om G. lichenoides, C. dasyphyUa 
and H . musciformis. Th ere was similarity in 
the cultures in species composition, The ex-
tracts from the two oilcakes do not seem to 
favour the growth of the algre to any appre-
ciable extent_ This may be because of the 
absence of several of the essential trace ele-
ments in them as may be seen (rom Table I. 
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My grateful thanks are due to Dr. N. K. 
Panikkar, for his keen interest in the work and 
to Dr. (Mrs. ) F . Thivy for the identification of 
the algre. 
Central Marine V. KRISHNA PILLAI. 
Fisheries Res. Station, 
Mandapam Camp, October 25, 1954. · 
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NEUROSECRETORY CELLS IN 
PARATELPHUSA HYDRODROMOUS 
(HERBST) 
NEUROSECRETORY celb, i.e .. neurones ' .. 'lith pro-
nounced glandular activity have recently been 
discovered in some Decapod Crustacea (Enami,1 
rHiss and We~sh,:.! Knowles,;' Bliss, Durand and 
Welsh"' and Matsumoto·J ). They are described 
to be endocrine centres i n the central nervous 
system. Their physiological activity has been 
studied by Bliss0 in Gecarcinus. Knowles:! in 
Leander, Carlisle and Dohrn' ~n L"ysrnata and 
Enami~ in Sesarma. 
X A·cell 
Q B-cell 
o C-cell 
n. 
II 
FIG. 1. Diagram to illu,,;trate the distribution of tilt 
neurosecretory cells in the thoracic ganglion of Parate!· 
pJl1lsa hl'drodromom. (i) Dorsal view, (ii) Ventral view. 
The position of the C ·cells is illustrated only in (ji), but 
the se cells do not occur at the surface. <.I .e., resophageaJ 
c~mmissure ; 'IZ., neuropiles; a.n., Abdominal nerves. 
A study of the distribution and structure of 
the neurosecretory cells in the central nervous 
system of the common fresh-water crab, Parg..-
telphusa hydrodromous (Crustacea, Brachyura) _ 
was recently started in this Department. The 
central nervous system of this crab contains 
three types of neurosecretory cells, designated 
A, Band C, distinguished by their size, cyto-
plasmic contents and nature of vacuoles. All 
these types occur in the thoracic ganglion while 
the brain and the tritocerebral connective gan-
glia contain only the A and B types. The dis-
tribution of these cells in the thoracic ganglion 
is given in Fig. 1. 01 the three types the A 
cells are the most conspicuous (Fig. 2). They 
FIG. 2. Giant neurosecretory CtUS (A-type) showing 
the minute dark cytopla"mk granules and axons, Photo· 
micrograph, >< 300. r ixatioll, Su;,:a; Mallory':; triple stain. 
are giant cells corresponding to the A cells of 
Eriocheir (Matsumoto:» but much larger. They 
measure about 150~60!J. in diameter. Under the' 
phase-contrast microscope, their live cytoplasm 
shows myriads of tiny granules appearing grey-
ish and a large number of tiny sphere-like 
bodies somewhat variable in size and appear-
ing black. These granules and spheroids are 
traceable along the axons. The nucleus is large 
and rounded with a large nucleo\us, the darker 
bodies of the chromo'centres scattered here and 
there and minute granules. ~ In audition.... the 
